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Jl^ol 7>^Cf. Dfl^f^3l|. jUr^o^ ^^ofl tfl-§-«Hr 

£ 2 

[AjjOlO^] 
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^>7l^^# laVtsfl eflo]^ cfo] o_j= ^ ^ ^^{Laser diode using 

self-align process and manufacturing method thereof } 

£ l£ f^sfl Ji°lfe 7 fl^2] ^SLolcf. 

51 2fe ^ Hr€- ell °1 *i cfol o_j=o^ ^- ^X|ofl-i- &o]^ ^£014. 

51 3a 51 31^ t^l 3H*1 ^H^iEL^ ^l^^-i: -£^Rr ^ 

£ 4a #Hfl ^ ^ *ll2^ ell °1 ^ el^l ^-e^ ^.g- ^.o]^ 

SEM 

£JE1°] ^7] ^-e^l J±<>1^ SEM A>^o]cf. 

3=3 gafl^ t^-g; iio]^ SEM A>^]o]r4. 

eflol^ ^f°l5LJEl<>l ^^ofl ^^S. ^1*1^ *}7l3j^-g- ol-g-^j- 
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<8> tiV^ 3H*1 tfoi^.c^ ellol^^ ^ai, tff-f-Aj, -f^-g-^ ^oflAi 

^-g-s^-sM 7]- zl ^cf. a>£^n ei] °) *1 ^ ^-f-a f-4 ^ ^>M- tq^ 
3. !-2floH(CDP; Compact Disk Player)^- 3*1^ q-71^- cj^a. #3H°UDVDP; 
Digital Versatile Disk Player) -f-4 #*HH ^I^IM- c-fl o] ^) 71^- 

^ ^^S^l ^e] A]-g-5lj7 oicf. 

$t °J31 #-fr3M ^-cffetll 5^. 1K£*11 eflclTli- Af-g-^- ^ oi^ a><3 «o> 7 > #7>s) 
^.cf ^ ^ 7Vxl^ als^il elM*l cf°l^°ll clltr -9.^-7} ^7^>Jl 

SlMl ^r, ^i^i^- 7 r ^}jl ^-Al7_> ^ ^ -f^*r 

^Wb ^VS.^1 ellojz-1 cfol^jEioil cfltl ^^ol ^7>*1-J1 oicf. 
<io> £ 1^ ^efl 7l#^l ^tr tiV^^l elicit cfol^s.^, elH^ ojTfl 
#fr Z)*] $)} ol jl 7}ol3=( r idge wave guide) 7>xl^ uV£*fl 

efl °1 7-1 cfol Ji^c}-. 

<n> £ 1# A>s}-olol 71^(10) ^oHl *fll ^ ^^(Rl, R2)ilS ^5]^ 

n-GaN *}Jf ^H#(12)ol *J#s]<H ^l^«^(Ri) aj-o^, n - Ga N ^JE^ 

(12)^ ^o\) n-GaN/AlGaN *>^- #BflJ=#(24), n-GaN *}^- £sH§K26), InGaN 
(28), p-GaN -tf-^ £^(30), p-GaN/AlGaN ^ #efl = ^(32)ol 
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x\°.S. 5W. oj7H, n - £ p-GaN/AlGaN ^ £ ^ #£fl^#(24, 32)^ # 

^#^r n- ^ p-GaN ^ £^#(26, 30)iLcf ^ n- ^ p-GaN ^ 

£4^(26, 30)2] #^#(28)^ #^l-^rq- p-GaN/AlGaN ^ #5fl^-# 

(32)^ 7>^c-ll ^-g-oflir 3*1 ^o]^ 7 }o]E *fl^>Kr 

*l(32a)7> ^^s\o] oiji, el^l(32a)^ ^^l^ p-GaN ^ ^H#(34)ol 
Si^. P-GaN/AlGaN ^ #efl^#(32)^ $Jofli=. ^-^H*(36a)l- 7>*1^ ^A)Hflol 

*l(32a)£l ^ofl ^ €-^H^(34)^ tfl-§-*H, #^H*(36a)^ 

A^A^\ ^&£r W €-^H#(34) 7>^>s^ ^ofl oicf. 

<12> #71 nfl^#(36) ^ofl^ p ^ #j=l *1^(38H *8^3<H p^ *d^-(38)^ #7) 

D H^^(36)^ ^i«Hl-(36a)^- ^-sfl ^7} ^i«H#(34)^ ^#€tf. ^ €■ 

e}H^(12HH, afll ^^(Rl)iiq. ^ ^2 <3^(R2H^ ^ *iq-(37H 

<13> 7^o_ Aj-tL l-2flc^ (3 2)oil ^ojti. 7l-ol= ^fe- %^(28)°_S. 

^t^tt *H*Hr}^ %^#(28)^l^i^ 3l°l*1 «v^i^. ^ <*] i^- jjfl^j. 

s-H (transverse mode)* ?1^1 ZL^ZL -g-^ £^t|-. 

<w> #7i^ ^-o. ^ ^ ol y 7>o] ^ p> ^^- ^ofl^, #jf #2flj=#sl ^ 
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n&luj- oje^i u o v ^^ *HS^3] ^^o] ^-o. ^o. 7 ^ Hi St.) 

3 3"§- #°*M- ^s]^ 1* JL^f^^S. ^ ^ t^s. 

<15> 3H*i *}°l^i=^ ^^Htt ^*Kr ^SLS. A7] ^H^Cself align 

processH ^JL^tf. PCT ^]^7flt»lJL W0 2000/52796^ #^ ol-§- 
*V e]£B .2.2. 3*fl ^>7) ^.EflE^ tg^*}^ h o v^o. 7 flA]tVcf. neiM-, 

.$.5. cfl^oi <u?§x\ o]*}£_ ^m^o) *i-cf. ^ s^hh 

*1 «JW o] 4a 3S ^T^M e^l ^ofl cfl-g-^ <§^ 

layer)ol Q?} ^H-g^l <=H1^] ^ ^ # z^^l ^ s}.oi-o] o^tf^ ^} o] 
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l^o] oI^-jl^ 7l#^ 

<17> ^ o] = J17> <5>^ 71 #^ ^aflfe- 51*1 ^l°m 7}°}^ ^S^H ei*m <?}^ 

<18> ^>7l 7l#^ Sj-aQg- ^°fl <4^ ^H^ Cfol^c^; 
<19> 7l jzf ; 

<20> ^-71 7m ^-o)l ^£lrr *>^f 

<21> >^7l iflofl i§^£)^ 

<22> ^-71 ^ 0 H1 ^3^r ^ ZL ^ofl ^^7} ?$^S\o] ol^ #J=L 

<23> ^-71 ^ #^ ^Hl ^^£l^ el*lS] ^V^ofl ?h){BM 7>^1^ nfl 
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<26> #71 Eflo]^ rl-ol^.cofl 5a<H^ t 

<27> av 7 ] ^^g., 

<28> ^Hl 3#3tt *U13W§- ^>-£^]^; ^ 

<29> ^1 ^ll^# «KE^ -tfofl ^^5]^ fJll£f;|- if-W. 

<30> °17}*), ^7] *flls)-^# aV5L*fl^gr xi-GaN^S] m-V^ tiV£*ll^<y 

w}^-^^>^, <$7] S}^- fellEH n-GaN/AlGaN 3M w>#^*>cf. 

<31> ^71 ^#^r, 

<32> Aj. 7 ] = # ^ofl ^71 ^ fjfl£fl4 #^l:Ol ^ ^ 

S-fS^ ^7) S>^- ^Hl 3#SU 5llol7^o) ^^5]^ ^ ^7] »^ 

GaN 311s] m-V^ *VE;Wy ^o] w^^cf. 

<34> ^.7] In x AlyGai- x - y N(0<x <1, 0 <y <1 Hii)JL x+y <l)<y GaN ^11^1 

III-V^ ^sHl- s]-^-§- «h£*fl#<y ^ ^cf. 
<35> ^ 

<36> AV 7 j ^V«. #71 ^ -ESf^^cf ^^l-o] 2]-j7 # 7 ) ^ 

^17> 5^ #2fl = ^; ^ ^-71 3*1 -¥-3 ^o,] *fl2s}-^-# 

^l#;-8: Sf-*>tK 

<37> ^-7) ^ #Efl = #^r P -GaN/AlGaN#<y tij-ej-^i <j}n} , ^23}-^ 3KE.*ll#£: 

p-GaN7jl^^ m-V^ ^ £}--§- *h£*fl#<y w>^-^^c}-. 
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<38> #7l m^Mr &S.*ft%-8: #<S<H1 *i^-§- d) #7l 7}^ *>*M<H 

Sfe H^^SB^ ^.(freestanding GaN) 7]%<& %o] «>^-^^>uf. 

<39> # 7 ] 7)^3 ^*>7l ifl*H £ ^°fl eflo]^ 401^.= ^ ^ 

C • 
i— • 

3*11- 7Hfe #^1 ^a&«-& ^*Hf #31; 

<4i> # 7 1 3^ yaffil ^^ofl # 7 1 5l*l<*l a^^- *ll^#-8r $#«Hr ^1; 

<43> AI-7) <*H*1 *H1 ^Sfl ^ *H4|SH #71 #«<MH 

#^ ^#a]71^ #31; 

<44> #71 ofl^l«fl#^^o)l g*]^ o>o. ofl^B^l Sl«fl *fl7l«H # 

71 sl^l #-*jL*l K ^ ^qo_3. 7fl^» ^#*Rr #7fl; 

<45> #71 ufl^^ #ofl #71 ofl^Bfl^-^^ ^71^ cfTj]; 

<46> #71 iLJlf^ 7fl^# -f-sfl ic#^ #71 nfl^^ ^Z}-^ ^H*^ ^#*Rr 

#7fl; 

<47> #71 t±Jr^ $H #7] Sf»i=.^g. ^ #7] H^eq ^Aj-^^ ^5]^ #*L ^ 

# 3#*Hr #31 ;# i^*Vcf. 

<48> #71 £ ^ofl 5a<H>H . #71 31°H ^ 3# ^2ff *§#*Rr #31^: 

<49> 7m #6)1 <5}Jf #sfl£L 5L#*Hr ^#*Hr #31; 

<50> # 7 i 1-^^ #ofl, %#f-g; 5£^>fe ^f^g- # <5 r ^r #711; 
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<51> ^"71 ^H] , ^ #2fl = # g MHf-g: H ^o\] ^ ±.o]3_ 

<52> >£ 7 | Eflo]^ Cfo]^.= ^ ^^ttjofl ol^A] , 

<53> a o V 7 ] ^ ^-^^ ^flfe: 

<55> ^-71 &5L*HW ^Hl ^-71 *}^- #5fl£Lfs* $>$«Hr &nmr 3 £ft> 

<56> <^7l>H, ^-7] ^1^1- ^Hafllfsfr n-GaN7^1<I^ m-V^ €^-1- ^^1# < ?1 

w>^*H, #7) ^ #2flJ=f^r n-GaN/AlGaN ?M w>^3i^>cf. 

<57> #7) ^f^g- #7^: 

<58> ^-71 ^ #efl = # ^71 #Hfl^-#^.Cf e ^ £SH§S^- 

<59> ^7) #£6fl eflol7^ol Ag^s]^ C+7jl; 

<eo> a o v 7 ] £4tf *8^*Rr #31 ;» c] 

<61> ^71 tfspjS- £3*3.^ ^-71 %^iLtf #^l-o] ^ ^o) aV^^ji, 

GaN 311^ m-V^ tiV£^l^<y ^o] t^^t}. 

<62> ^-7] %a^o. i nx AlyGai- x - y N(0<x <1, 0 <^y <1 ol^JL x+y <l)tl GaN7fl1<i| 

III-V^ sftM- «>£^#^ ^ XZcf. 

<63> a o v 71 av«. -^^g. ^csRr fcyflfe: 



31-11 



1020030027075 °^}: 2003/5/14 

<65> # 7 ] A>a ^efl^A AVofl *H23J-W *K£*ll^g: ^*Kr #31 ;« 3 Xf-^. 

<66> Aj-a #2])i=#-£- p-GaN/AlGaN^ 3°1 wj-sJ-^j-u} ; ^22^1- #51*11^ 

<67> M. o. ^ o flol ^ 71-01= ^ofl sfl A] tffl o] ^ O.^ ^ *fl^f^ ^°fl 

^€ SIM* 7>o]<= ^^1- 03-g- ^ Til *Vcf. 
<68> oj*} ^Ajoflo]] t^e l^Jr^ 7 >^^ aV^l ^ *) Z±o]SLEL ^ ZL ^fl 

<69> 5= 2 ^ ^Al^ofl irj-s. uv^^j] eflol^ cfoj^c^ £.^o]cf. s. 2 

3^3^ ^ 1-^^(61), ^#(63) £ ^ #^#(65)« ^-til^cf 

<70> 5}^- #^#(61)^r, 71^(50)^1 ^ofl 3#SH t^j-g- 7>x] ^ ^B» H ^o_^ 

^3 *HlSj-^-# ^^1^(52)4, 3KSi*ll#(52)£| Aj-Tgofl ^2fl 
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^#(54)* S^-fVcK *fll3*-W M>^1#(52)21 &*\7\ ^<*\}t= *}-^ 

^^•(51)o] ^x]*Vnf. 

<71> #7] 71^(50)^: Af^o]^ 7 ] # GaN 7l^o] ^ <>}-%-S\v) , afllSfc 

ti>5L^]#(52)^ n-GaN 7fl<l<q m-V^ *>5I*ll# °_iiL , Jf-frj 

n-GaN ^*Rr ?H wV^-^^c]-. ^nV, o]6\] ^3*1 ^o.x^ gflol^) ^( 

3H^)°1 7>^tt m-V^ Cfs. «hE*fl^ ^ $14. ^ #2flS#(54)^r ±. 

^3 #^#-1; n-GaN/AlGaN#°l w>^2]s>u|- 3H^ic>l 7 }-^?V *W 

<72> #71 ^51^(63)*, #2fl^-#(54)s] #^6j) ^tfls. ^ 3EsH£(53), 

#(56) g S.^-#(55)ol 7>^lcf. 5L5)-^(55)(53)£: 

(56) JLtf #^#^1 ^SHrdl, GaN 2fl1£| m-V^ ^£^^0.5. 

w>^*>tq-. s>Jf- 5.^(53)^- n-GaN^S, £.s)-#(55)£: p-GaN# 

^^tb4. %^#(56)^r 3l°RH <yo^ 4* #^ojT£ 
x >-§-^ ^ H>^*>7flfe ^^^^-^o] ^-ji ^SLEL s^ol o>^^ eflo]^^ 

t S*^ #^#^r ^V-g-W. #^#(56),9.S AH ±^ 
In x AlyGai- x - y N(0<x <1, 0 <y <1 ZLS^Ji x +y <1)°] GaNTfl^^ IH-V# SJ-^- 

<73> #j=l #^#(65)^ £B|-#(55)^ #^<H1 ^J-JM e)^l(58a)7> ## 

^ ^ ^ 0| ol^ ^ O.S. #JjL JES]-#(55)JiH} #^#0] ^ #JfL #Eflcf,( 58 )32f, 
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eH(58a)£] ^<H1 2.^ ^]2S]-*M: «K£*llfK64)-§r 5Ef- 

W. ^"-t- #2fl = #(58)^r *>-^ #5fl^(54)^l ^S^lf^l ^ p ^ s}-^-^- 

tiV£^l#o.S ^^^Jl, #Hfl^(54)ol p ^ sJ-^J-l- y}£^l#ol^ n ^ av £ 

^If^ ^^W. ^, *}-¥- #2fl^#(54)o] n-GaN/AlGaNf^l^ -tf^f #2fl^#(58)^r 
p-GaN/AlGaN ^23?-^-# «LE*)lfK64);£ ^}*>7fl *flls|-^-# *K£*ll# 

(52)o] n ^ sj-tJ-l" p ^ tg^*}^, zl 7}^-&}v).. 

n?-BH, ^1^1- to^ll^(52)ol n-GaN ^s}^ ^12^1- «]:51*fl#(64)£r 

p-GaN .2-5. ^^W. 

^A]^^ iq-s tiV£*fl eflo]^ cfol^ = ^ ( ^-a. l-2fl^#(58) °<m <H*fl 
H ^°oH] e^l(58a)£] 4*HM^°-3.^£] ofl^ 

^(68)3f ffl^#(68) ^Hl nfl^ lit ^*fl H#(69)* '^1^. ^7} 

*fll^(68)£- ^t^o] 5flAltiflc]^ 1-^, ^11- s-o^ Si, Al, Zr, Ta ^-AS.^ 
3<HS. €it 3E^*Rr ^ $14. tHS, iLJL#(69)^ #71 

3flAlaflo]^ ^ofl <$J-^ ^ 3 ^ # 7Mb Cr 5£ 

^ Ti0 2 S. °l^r *fl^(68)^r ^3-2.3. ofl^t nflofl j^jr n}^ £ *]-§- 

^ M}-^^ ^cf o.s. <r 5U7H1 ^cf. 

#7lsq- ^ Dfl^^( 68 ) ^ n^(69)^l ^€ eq^l 3HJ± 7folE ^ 2 ^6(| p 
^ A o v -¥-^(57)°l #^-(57)2] -^-^ e)^l(58a) tf^Sl *fl2 
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<76> *>j=l ^.ui 5@iEfo S A^ ^ll^f «hE*ll#(52)Sl ^V^-^-ofl^ ^(51) 

°1 5M. 3^(57)4 tfl^e>£S. 7l^r(50)^l ^ $X 

tt31, °1 ^-t- 7l^r(50)^r e^]^ ^H-^CSiC) IE^r B^M = (GaN)S ^^s> 

-i- M-^-^l ^-^Solcf. -M. t!)s« 0 ^^ ^<>1H, *ll 13^# *h£*)lfK52) ^ n-^H# 

-i: ^#^17)71 9? °1 tfl^ n-^^-(51)^ ^4^°H tfl^A^ ^eftb 

cf. n-^Mf^] ^SRf- 3*13 ^ o]^ 3*1 HI 

^ <^ ^ ^ S^r iLJL# ^ #^ p-^ ^ o]^ S-ofl^ 3 

<78> ^ 5L 3a<Hl £*1€ ^o] , 7l#(50)3 ^£^#(52), ^>-^- 

#Bfl^#(54), ^£^#(53), %^#(56), ^513}-#(55) ^, #Jf #2fi "(58) , # 

<79> 5L 3b<Hl ti>2f ^-o], #71 3# 3 #3, ^ ^l2W#*V£*im64) 

$>\ #^6fl ££2)l7l±HO| S ^ ^ 2flE^ Si0 2 #3" 9? ^)B^ ^-ofl ^ ^ cqj 

<80> £ 3c ofl ;t£X|sl w]-^ ^-ol, ti]--OA^ ofl%l(RIE), *H-^°1^<>11%1(RIBE), s].*)- 

^a.Sol-&«]^zj-(CAIBE) ^-o\] S]5fl #71 *>i£L§K67Hl ^^1^1 ^^^-S. 
#2fl='#(58)^l ±^ 3°1 ofl^H, ^ #Efl^#(58)sl ^#^-^1 3*l(58a) 
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<si> £ 3cH 3E*1€ v}9\- #71 3# $H S i0 2 *U^fK68) ^ Ti0 2 

Cr iLS#(69)-i: Hl^r i^E^ ^ofl £*>2}_o S ^*>4. 

<82> £ 3 e ofl s.X\& ti >Sf ^o], ^-7) «Hl^l^#^#(60)^r #7l #Jf #Efl.EL#(58) $H 

^ *8#sH # J f #2fl^#(58)5] 5lxl(58a)# °H^1^#^^S ^#§1 

^mtf. #7l ^1^1^#^#(60)^ eH(58a)«- ^-er) ^ ^^flS ^ 

<83> j£ 3f ofl ^o} ) £*i*izHl 4|*1«H 2]n #7] 011^1^1-^^(60) 

-i: ^S^H #71 ofl^] ^#^#(60)21 ^ ElSj-^ltf. olnflofl ofl -#7l JiJr 

#(69)^1 °1|*1*11M#*1 tflsfl ^z}- 0 2 ^ CI ^ CF 4 » 

^-g-^l^R 1 -^ 7}^S. A>^.^t).. oje^ «>-§-# ol^l^Hl £)«d a o > 7 i ofl^^|#^ 
(60)^- ^zJ-SM 5j*l(58a) #«cHH #7l £LJi#(69)2l ##^-(69a)^1 o_ 
3. ic^Tfl *1 ^ <HRl* f^tb^. ^7H^ #7l J±J:#(69), ^1 o]^ ##-^-(69a) 
^ q^x)&°.3,*\Si\ 71 ^ 

< 84 > £ 3gofl H*l^ «>sq. ^o], ^7} ^#(69)^1 l-#-^-(69a)^r «^(69) 
3 7fl^Y(69b)l- n]]^( 68 )o] sl^l(58a)sl #^0^ ^#sl7fl tb^. 

*r ^1^ £^ ^ ^#z| ^ o]- s>i47V ^ ^cf. <^i# s.oi 

#71 ^.S^(69)ol Cr^-S. HCI/HNO3 Cr iUBS Ti0 2 

3- *|#^ ^^1^ °l#ofl 51*1 iE^r *}-g- 7>i# ol-g-*l ^AiAizl-o.^. ^71 

°121- ^-ol nil^^(68)# ^#Al^l ^ £ 3h o11 je^s} h><4 ^-ol ^-71 ofl*l«]!-;g 
#(60)* ^7]^. 



31-16 



1020030027075 #^ 2003/5/14 

<85> £ 3i ofl 5LA}5± w>^. ^-o], p-^^-g- *§<%^7] e)*l(58a)*l| tfl-§-*Hr 

<86> £ 3j ofl a>sf £o] ji^(69)^ 7 fl^(69a)« "ti^ 

(68)^ HF f^l 2]^ ^^^(68)^1 Bj*l(58a)^ ^#£)tt 

(68a)^- 

<87> £ 3k°fl JEA]^ w}<4 ^-o] #71 3# s)^^ P -^€^-# 

^^^>7l ###^(57)# ^v*>nf. 

#(61) Si ol^ofl tg^s} *M«H P- A c^^^(57)# <2^r4. 

<89> ^6flAi f -S-71 ^-^H^(68a)# *§^Rr #7) ^HS^S#(61) 

3*1 (58a) 3 ^123^-&«L£*11#(64H tfl7l^ofl 2n#£)ji oje^ t 

^ ^-«]S*(68a)# ^SfruL, o]ofl ojc^ §w> S ^-71 ^12^#«1£^#(64) 
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